Measuring precipitation, especially solid, at high latitudes is a challenge. In Alaska (USA), the extreme topography, large regional extent, and varying climate result in annual precipitation values ranging is hard to determine, as air temperature is often the only other measured variable; (4) corrections for gauge undercatch need to be made but too often information on the shielded status of gauges and wind speed is lacking; and (5) in the recent idf analysis only about one-third of the existing and historical stations were used because of data-quality issues. Obviously, overall improvements in precipitation data collection can and should be made.
INTRODUCTION
Next to air temperature, precipitation is the most widely observed and used environmental variable. Real-time precipitation data are used in a variety of water resource management applications such as flood forecasting, urban runoff design, and rural highway drainage structures.
Another use of historical measurements of precipitation is the generation of either intensity-duration-frequency (idf) or depth-duration-frequency (ddf) curves (also referred to as precipitation frequency estimation (PFE)). These curves are used in a number of engineering design applications. This paper presents a review of the strengths and weaknesses of the precipitation data set that has been building in Alaska for over 100 years. Most of the distinctive features of the Alaska precipitation data set discussed here are described in Perica et al. () , where all sources of precipitation data were compiled and examined. Clearly some of these characteristics were already known when the first Alaskan PFE was carried out in the early 1960s.
CHARACTERISTICS OF THE HISTORICAL PRECIPITATION NETWORK IN ALASKA
Measuring the 'true' amount of precipitation is a challenge, as all gauges undercatch with the biases being greater for solid For all types of gauges, the quality of precipitation data from unmanned sites are compromised by the environment, wildlife interference, lack of reliable power source, poor communication, and in most cases the inability to measure solid precipitation during the cold season. In earlier data collection, a large number of non-standard gauges was used.
Because of the sparseness of precipitation data for Alaska, 
Precipitation stations with elevation
The population centers of Alaska are generally located along the coast or at low elevations on major drainages. Not surprisingly, these locations are where a majority of existing and historical meteorological stations that are/were collecting precipitation data have been established. Over 50% of Alaska's land area is above 1,000 ft (∼305 m) elevation, 30% is above 2,000 ft (∼610 m) elevation, and 10% is In some cases, overlapping data were collected at both sites for a year or two and then terminated at the previous site. In order to get a longer record for cases such as
Fairbanks, co-located data sets were combined, thus effectively reducing the number of useable stations, but extending the record length of the original station.
Gauge undercatch
It has been known for some time ( Fairbanks station) are rarely exposed to strong winds during precipitation events, so the magnitude of gauge study; in the recent study, all stations with 15 years were retained (including some, 9 hourly and 10 daily, with as few as 9 to 10 years in remote areas with limited data).
Missing observations
Precipitation frequency analysis is based either on maximum The wet season for each of the six climate regions is listed in Table 3 . Before being used in the idf analysis, the data had to pass further checks.
Climate change
At the time that precipitation networks were being developed around the world, no thought was given to climate change; so an antiquated system is being used in the study of climate change, an application for which it was never intended. It is generally assumed when performing hydrologic frequency analysis that data from the events are random, independent, homogeneous, and not affected by climate cycles and trends. Intensity-duration-frequency analysis is based on the assumption of stationarity (same mean and variance over the period of data collection). The user assumes that these conditions will prevail over the design time frame that follows, which could be several more decades. Numerous At present, these data analyses do not appear to yield statistically significant change in the magnitude of annual precipitation maxima. This result does not preclude that the amount of annual precipitation in Alaska is changing;
only that no regional pattern of consistent change in the AMS is apparent.
Data quality
Evaluating the quality of data collected by others is always a It is recommended that all contributors to the present precipitation efforts participate in a meeting to address the issues raised in this publication so that the quality of the product produced by all parties for use by all parties can be improved. Some agencies are specifically directed to collect precipitation data over the long term. Others collect data mainly for their specific needs. It is rare, however, for universities to collect long-term precipitation data, but in 
